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Description 
Rocker Plate for Separating Sheets 

Background of Invention 
[0001] Field of the invention 

[0002] This invention relates, generally, to high speed sheet 

feeders. More particularly, it relates to a rocker plate that 
separates contiguous sheets from one another as they 
exit a sheet feeder bin and enter into a gate having a sep- 
arator wheel. 

[0003] Description of the prior art 

[0004] u.S. patent No. 6,402,135 to the present inventor, entitled 
Sheet Feeder For Handling Sheets Of Varying Thickness, 
represents the prior art most relevant to the present in- 
vention. That patent discloses a large-in-diameter sepa- 
rator wheel and a shroud member having a first straight 
part, a curved second part having a radius of curvature 
that corresponds to the curvature of the separator wheel, 
and a second straight part. 

[0005] The first straight part guides vertically stacked sheets in a 



bin as they descend to the bottom of the bin as sheets are 
sequentially removed from the bottom of the bin. The 
curved second part creates a stagger between contiguous 
sheets, and the third straight part is parallel to a conveyor 
that sequentially removes sheets from the bottom of the 
bin. A slot is formed in the second straight part to enable 
the sheets to be engaged by the separator wheel as said 
sheets are pulled from the bottom of the bin by the con- 
veyor. The curvature of the shroud and the separator 
wheel cooperate to impart a stagger to the sheets. By 
varying the position of the separator wheel, sheets or arti- 
cles of varying thickness may be dispensed at high speed 
from the bin. For example, items as thin as a single sheet 
of paper or as thick as a cassette tape can be dispensed. 

[0006] | n the prior art preceding U.S. patent No. 6,402,135, sep- 
arate machines were required to handle thin items and 
thick items. Thus, the provision of the large-in-diameter 
separator wheel cut in half the cost of machinery required 
to operate a high speed paper-handling facility. 

[0007] when a large number of items are stacked in a vertical 

bin, however, the pressure on the items at the bottom of 
the bin may create a frictional bond between contiguous 
items. Despite the curvature of the shroud, there are 



times when two or more items are bonded to one another 
by a frictional bond that does not break when the curva- 
ture is encountered. 
[0008] There is a need, then, for a frictional bond-breaking 

means that separates items from one another at the bot- 
tom of the bend as they encounter the curvature of the 
shroud. 

[0009] However, in view of the prior art considered as a whole at 
the time the present invention was made, it was not obvi- 
ous to those of ordinary skill in the pertinent art how such 

need could be fulfilled. 
Summary of Invention 

[0010] jhe long-standing but heretofore unfulfilled need for a 
means that prevents or reduces jamming of sheet feeders 
is now met by a new, useful, and nonobvious invention. 

[0011] jhe novel apparatus separates from one another contigu- 
ous items in a substantially vertical stack that are friction- 
ally engaged to one another so that the items are stag- 
gered upon entering into a sheet feeder. A rocker plate is 
positioned at a lowermost end of the vertical stack and a 
rocking means causes the rocker plate to oscillate in a 
vertical plane as the sheet feeder operates. Items in the 
bin are therefore jostled by the oscillation of the rocker 



plate. The jostling breaks frictional bonds between con- 
tiguous items. 

[0012] The items are adapted to follow a longitudinal path of 

travel upon entering into the sheet feeder. A rocker bar is 
transversely disposed relative to the longitudinal path of 
travel and is mounted for pivotal movement about a 
transversely disposed axis. The rocker plate is fixedly se- 
cured to the pivotally mounted rocker bar and the rocking 
means is connected to the rocker bar. 

[0013] a drive shaft is transversely disposed relative to the longi- 
tudinal path of travel and rotates about its axis or rotation 
when the sheet feeder is operating. Accordingly, its rota- 
tional speed varies with the speed of the sheet feeder. 

[0014] a cam is secured to the drive shaft for conjoint rotation 
therewith and a cam follower is biased to bear against the 
cam. The cam follower is connected to the rocker bar and 
causes the rocker bar to reciprocate about its transversely 
disposed axis when the drive shaft is rotating. 

[0015] a base plate slideably overlies the rocker plate and is ad- 
justably mounted relative to a longitudinal axis to accom- 
modate items in the bin of differing longitudinal extents. 
The base plate carries a plurality of ears that have a 
downwardly inclined forward surface that urges the re- 



spective trailing ends of the items being fed into the sheet 
feeder in a forward direction. 

[0016] An important object of this invention is to provide an ap- 
paratus that separates from one another vertically stacked 
items that have become frictionally bonded to one another 
due to gravitational force applied to said items. 

[0017] a closely related object is to provide a means for jostling 
the vertically stacked items with a force sufficient to over- 
come the frictional bonds of force between contiguous 
items. 

[0018] yet another object is to link the jostling speed with the 
rate of operation of a sheet feeder so that the jostling 
speed slows down and increases with the slowing down 
and speed increase of a sheet feeder, respectively. 

[0019] These and other important objects, advantages, and fea- 
tures of the invention will become clear as this description 
proceeds. 

[0020] The invention accordingly comprises the features of con- 
struction, combination of elements, and arrangement of 
parts that will be exemplified in the description set forth 
hereinafter and the scope of the invention will be indi- 
cated in the claims. 
Brief Description of Drawings 



[0021] For a fuller understanding of the nature and objects of the 
invention, reference should be made to the following de- 
tailed description, taken in connection with the accompa- 
nying drawings, in which: 

[0022] pig. 1 is a top plan view of a sheet feeder equipped with 
the novel rocker plate; 

[0023] Fig. 2 is a side elevational view taken along line 2-2 in Fig. 

1; 

[0024] Fig. 3 is a sectional view taken along line 3-3 in Fig. 1; 
and 

[0025] Fig. 4 is a view like Fig. 3, but showing how the parts are 

displaced upon the rotation of the cam. 
Detailed Description 

[0026] Referring to Fig. 1, it will there be seen that the reference 
numeral 10 denotes an illustrative embodiment of the 
novel sheet feeder as a whole. 

[0027] Novel structure 10 includes a conventional vertical bin 12 
for holding a stack of items, not shown, that may include 
sheets of paper, envelopes, cassette tapes, and other flat 
items of varying thickness. As best understood in connec- 
tion with Fig. 2, a pair of laterally spaced apart guide 
members, only one of which is depicted and denoted 13 
in the side elevational view of said Fig. 2, holds the items 



in said vertical stack. Guides 13 are transversely ad- 
justable to accommodate items of differing widths but 
they are otherwise mounted to a stationary frame and do 
not rock back and forth with the novel rocking mechanism 
of this invention. 

[0028] Conveyor means 14 (Fig. 1) at the bottom of bin 12 car- 
ries the lowermost item in the bin into contact with sepa- 
rator wheel 16. Shroud 18 prevents contact between the 
items and the separator wheel but has a radius of curva- 
ture that corresponds to the radius of the separator wheel 
so that the items are staggered as they approach the bot- 
tom of the bin. Upon reaching the bottom of the bin, each 
item is engaged by separator wheel 18 through a slot 
formed in the second straight section of the separator 
wheel as mentioned above, and such engagement pro- 
duces a controlled staggering between the items as they 
exit the bin. U.S. patent No. 6,402,135 to the present in- 
ventor, entitled Sheet Feeder For Handling Sheets Of Vary- 
ing Thickness, explains the process in more detail and is 
hereby incorporated into this disclosure by reference. 

[0029] if two items remain frictionally bonded to one another, 

despite the curvature of the shroud, both try to enter into 
engagement with the separator wheel at the same time 



and a jam occurs. The machine must then be stopped and 
a machine operator has to overcome the jam before re- 
starting the machine. 
[0030] The novel mechanism reduces or eliminates such jamming 
and downtime. 

[0031] Rocker plate 20 is positioned at the bottom of bin 12 and 
thus supports the weight of all items stacked therewithin. 
It is fixedly secured to transversely disposed bar 22, said 
bar being transversely disposed relative to a longitudinal 
path of travel of the items as they exit the bin as denoted 
by single-headed reference arrow 24. 

[0032] Transverse bar 22 is mounted to frame 26 at pivot points 
22b, 22b so that it can pivot back and forth as indicated 
by double-headed directional arrow 28 in Fig. 2. It has a 
flat top wall 30 to which rocker plate 20 is fixedly se- 
cured. 

[0033] B ase p| a te 21 overlies rocker plate 20 and is slideably ad- 
justable relative thereto. Specifically, longitudinally-extend- 
ing slot 25 (Fig. 1), formed in rocker plate 20, enables the 
position of base plate 21 to be longitudinally adjusted to 
accommodate items of varying sizes. Aperture 27 is 
formed in base plate 21 to screw threadedly receive the 
stem of a locking screw, not shown. The stem extends 



through said slot but the head of the screw does not. A 
nut engages the screw on the underside of the rocker 
plate. Accordingly, the nut is loosened to enable longitu- 
dinal re-positioning of base plate 21 relative to rocker 
plate 20 and said nut is re-tightened when the new posi- 
tion is reached. In Fig. 1, the forwardmost position of 
base plate 21 is depicted in solid lines and its rearward- 
most position is depicted in phantom lines. The forward- 
most position is used when articles of short longitudinal 
extent are being fed from bin 12 into the sheet feeder, 
and the rearwardmost position is used when articles of 
longer longitudinal extent are being fed from said bin into 
said sheet feeder. Base plate 21 may be positioned in an 
infinite plurality of positions of functional adjustment be- 
tween said two extreme positions to accommodate items 
of any size between said maximum and minimum sizes. 
[0034] Upstanding ears 29a, 29b, 29c, and 29d are mounted to 
base plate 21 and thus rock back and forth concomitantly 
therewith. They are laterally adjustable along the trans- 
verse extent of base plate 21 to accommodate items of 
varying widths. As best understood in connection with Fig. 
2, each ear has a beveled, downwardly inclined forward or 
leading surface. The respective trailing ends of the sheets 



(not shown) that are being fed by sheet feeder 10 to a 
raceway (not shown) below said sheet feeder slide down 
such beveled or downwardly inclined surface and said 
trailing ends are continuously jostled as they do so by the 
rocking action of rocker plate 20. 

[0035] | n pig. 2, base plate 2 land hence ears 29a, 29b, 29c, and 
29d carried thereby are shown at their forwardmost posi- 
tion to accommodate items of minimal longitudinal ex- 
tent. It should be understood that all sheets are between 
ears 29a-d and the leading edges of guides 13. 

[0036] As transverse bar 22 reciprocates about pivot points 22a, 
22b, the leading and trailing ends of rocker plate 20 rock 
up and down as indicated by double-headed directional 
arrows 32a (leading end), 32b (trailing end) in Fig. 2. This 
rocking action jiggles the items in the bin and breaks the 
frictional bond between contiguous items. 

[0037] | n pig. 2, the part denoted 26a is a part of frame 26 and 
does not move. It is downwardly sloped and delivers 
sheets to the aforementioned raceway. 

[0038] Figs. 3 and 4 depict a cam and cam follower arrangement 
that effect the reciprocation of transverse bar 22 and 
hence the rocking action of rocker plate 20. Cam 34 is 
mounted on transversely disposed drive shaft 36 and ro- 



tates conjointly therewith. In a preferred embodiment, 
cam 34 has four lobes but of course such number of lobes 
is not critical. Rigid link member 38 serves as a cam fol- 
lower and interacts with cam 34 through rotatably 
mounted roller 40. Roller 40 is biased by biasing means 
42 to rotatably bear against cam 34 so that roller 40 and 
hence link member 38 is oscillated in a vertical plane as 
indicated by double-headed directional arrow 44 in Fig. 4 
as cam 34 rotates. A second end of cam follower 38 
therefore alternately pushes and pulls on transverse bar 
22, causing it to oscillate as indicated by double-headed 
directional arrow 28 in Fig. 4 and thereby causing rocker 
plate 20 to rock in the above-described manner. 
[0039] Machine designers of ordinary skill will be aware of other 
ways to make rocker plate 20 rock as disclosed herein. 
Numerous other cam and cam follower arrangements 
could be employed without departing from the teachings 
and suggestions of this invention. Moreover, linkages that 
do not rely upon cams and cam followers could also be 
employed. For example, the plunger of a solenoid could 
be engaged to transverse bar 22 and timed electrical sig- 
nals could cause extension and retraction of the plunger 
to achieve the desired reciprocation of said transverse bar 



22. The timing of the electrical signals could be com- 
puter-controlled so that rocker plate 20 rocks faster as 
the machine speeds up and slower as the machine slows 
down. The simple cam and cam follower arrangement is 
preferred because the cam rotates conjointly with drive 
shaft 36 as aforesaid so the speed of the reciprocation of 
rocker plate 20 follows the speed of said shaft in the ab- 
sence of sensors, logic circuitry, and other electronic 
components. 

[0040] it w j|| thus be seen that the objects set forth above, and 
those made apparent from the foregoing description, are 
efficiently attained. Since certain changes may be made in 
the above construction without departing from the scope 
of the invention, it is intended that all matters contained 
in the foregoing description or shown in the accompany- 
ing drawings shall be interpreted as illustrative and not in 
a limiting sense. 

[0041] n i S also to be understood that the following claims are 
intended to cover all of the generic and specific features 
of the invention herein described, and all statements of 
the scope of the invention that, as a matter of language, 
might be said to fall therebetween. 

[0042] n ow that the invention has been described, 



